Enhanced targeting and killing of tumor cells expressing the CXC chemokine receptor 4 by transducible anticancer peptides.
Protein transduction domains (PTDs), such as the TAT PTD, have been shown to deliver a wide variety of cargo in cell culture and to treat preclinical models of cancer and cerebral ischemia. The TAT PTD enters cells by a lipid raft-dependent macropinocytosis mechanism that all cells perform. Consequently, PTDs resemble small-molecule therapeutics in their lack of pharmacologic tissue specificity in vivo. However, several human malignancies overexpress specific receptors, including HER2 in breast cancer, GnRH in ovarian carcinomas, and CXC chemokine receptor 4 (CXCR4) in multiple malignancies. To target tumor cells that overexpress the CXCR4 receptor, we linked the CXCR4 DV3 ligand to two transducible anticancer peptides: a p53-activating peptide (DV3-TATp53C') and a cyclin-dependent kinase 2 antagonist peptide (DV3-TAT-RxL). Treatment of tumor cells expressing the CXCR4 receptor with either the DV3-TATp53C' or DV3-TAT-RxL targeted peptides resulted in an enhancement of tumor cell killing compared with treatment with nontargeted parental peptides. In contrast, there was no difference between DV3 targeted peptide and nontargeted, parental peptide treatment of non-CXCR4-expressing tumor cells. These observations show that a multidomain approach can be used to further refine and enhance the tumor selectivity of biologically active, transducible macromolecules for treating cancer.